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Abstract: In this study, we analyzed the variations between seed yield and quality at each node in soybean with different
growth habits. Using indeterminate soybean Yuanbaojin and Jinyuan 1, semi-determinate soybean Jinong 7 and Jilin 45 as ex-
perimental materials, the yield, protein content and fat content at each node were tested. The results indicated that the yield,
protein content and fat content at each node of all tested cultivars were different. Yuanbaojin and Jinyuan 1 had higher yield at
middle layers, higher protein content at upper layers, and higher fat content at lower layers. Jinong 7 and Jilin 45 had higher
yield and protein content at upper layers, and higher fat content at middle layers. The yield and protein content were signifi-
cant positive correlated at upper layers, and the yield and fat content were highly significant positive correlated at upper layers
in Jinyuan 1. The yield and protein content and fat content had highly significant positive correlation at lower layers in Jinong
7. The yield and protein content and fat content had significant positive correlation at lower layers in Jilin 45. The result could

provide theoretical basis for the reasonable use of seed at each node and the improvement of the relationship between yield and

quality in soybean.
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The characteristic of soybean cultivars

®1 kX
Table 1
A U ]
Cultivar Release year

A
Growth period/d

FE
Mean yield/ (kg+hm~2)

4538 M
Podding habit

JCF 4 Yuanbaojin 1929 131 JCBR Indeterminate 1072.434
476 1 5 Jinyuan 1 1941 133 JEFR Indeterminate 1092. 946
FHA T 5 Jinong 7 1999 129 T APR Semi-determinate 2154.774
AR 45 Jilin 45 2000 128 WA BR Semi-determinate 2201.123
1.2 Rt
2 ZFEREHH

FH [R]85 AR AR Ml R 2 ol 4T, 1 HH
PG KA, Ak E125. 1° N43.53°, {55
A3 Ry PR AN 133 mg-kg T HRAHE K
17.5 mg-kg ™" HAH N 97 mg-kg ™' AU & &Ny
2.69 g-kg ' ,pH 6.8, =10°CH AR N 2 860°C,
2010 F11 2011 A4S RETR & 43 31K 724 F1 567 mm,
TeRi 140 d 2oty A R RRE S 17, 47
0.65 m, {74 5 m, % #F 20 J5 k- hm =, 35041 kL HL
B/NXHR] 3 47, BEHLIX i3t ,3 IRE R . T 2010
FI2011 4E5 7 1 H48%, HIAE B — O B AR
M, T b 3
1.3 NEMBEKRFE

PR IS, B R A/ X B AL 18
20 BRF A, GEi g — 1 6r B A R TR, KT R,
Gt — 9 AL I SORLEL, T8 A 7K 23 1 i AR F)
10% I, AT HL 5~ RV o — 49 (o2 (14 SORLE, e T
B R B, B a8 B AR DT
R NIR Lab N-200 I 21 4b 4% 9 i 5 43 BT X
( Switzerl and Buchi Labor technic AG)%E . &1
MR A2 b o R 3 L3 ~T WO TR ERLT ~
1135 R i, 11 45 A B
1.4 HIESH

YL 3 YOS -, I SPSS V 19.0
(SPSS Inc. , USA, IL:Chicago) #4750 43 #r , i
YERIER AT SigmaPlot VR, A 36 i (0 8l 1
2010 F1 2011 4EPGAEAYF-341H

2.1 ARGEIEREFABE=EMS

JNFE 2 T LU Y 4% K R S R L 18] R A AR
EWRAZES, JCEE W BT R AR
W EER BT HESFARE, &0 5
AT S RFARAS () R R AR AR
2257(P<0.01), WE 1T HLIFE R4 M4eIc1
S R AP AE PR (T ~ 11 ) 7 A e E
AR 3 > T3 > F3#, w4 b T
PR A4 17.00% 46.53% 36.47% , 4270 1
b o R R A B 5 16. 82% (49.45% |
33.73% . HART SHIE SR AS (147 B WA P A R
(115 Rh L), P A B U Ry - 3 > i >
TEB, HAR T 5 B R E R B Bk
49.34% 36.98% 13.69% , bk 45 b b R

i e 435 46.97% 37.28% 15.74% |
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Fig.1 Changes of soybean yield at different nodes
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Table 2 The comparison of seed yield at upper, middle and lower in soybean cultivars

FeH Yield /g PRk
fi Al Cultivar )
%8 Upper F1f Middle T Lower Yield per plant /g
JCF 4 Yuanbaojin 4.07 bB 11.14 aA 8.73 aA 23.94 aA
470 1 5 Jinyuan 1 3.70 Ce 10. 88 aA 7.42 bB 22.00 bB
FHA T 5 Jinong 7 11.50 aA 8.62 bB 3.19 cC 23.31 aAB
FMk 45 Jilin 45 11.10 aA 8.81 bB 3.72 cC 23.63 aAB

BRI 15 BRI RIS FREZ SRR (P <0.01) , ARVNG FREZ S B35 (P <0.05) , T I,
The data are average of 15 plants. Different capital indicate significant difference (P <0.01), different lowercase indicate significant difference (P

<0.05).

2.2 REARTMFHNPEARSENTL 36(

WA LA KT AR RES G ¢ | TR
RAFEE LR TE LM ATE | B F3E AR A E
BSH R WE AR A AT E AR (P < § a4
0.01) , FEER T A2 AR W] 585 24 7 B fsh A 28
AR RS L FBEH RS REEREEER, &
bR PR S 22 A, E bk 4S b T & nl
M (RS A B S, N 2 ATLLF b
TLEEMETT 1 SHEA S E RN REE 0 N4 %6 & 10 12 14 16 18 20
frg L FHIRTRE I, B L3 > i > s bk 7 B 548 Node position
bk 45 18 1 S U 26 80 N TSR3 13 S 4 B2 xSRRSEEARSBOTH
Ja PRI EH RS mAAET ~ 11 A Fig.2 Changes of protein content at different nodes
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Table 3 The comparision of protein content at upper,middle and lower layers of different soybean cultivars

7 [ i & & Protein content / %

HF Cultivar A Mean/%
1% Upper TP Middle T Lower
JCF 4 Yuanbaojin 34.37 bB 33.54 aA 32.39 aA 33.43 aA
4:7C 1 5 Jinyuan 1 34.25 Bb 33.61 aA 32.33 aA 33.40 aA
H4 7 Jinong 7 33.45 aA 31.91 bB 33.07 aA 32.81 aA
Tk 45 Jilin 45 34.17 aAB 33.16 bB 33.77 aA 33.70 aA
2.3 KEAEBHMERSENTL 2157 —o— %4 Yuanbaojin

—0— 47615 Jinyuan 1
—e— i #k75 Jinong 7
—A—THk45 Jinlin 45

MR 4 T LA 2% K5 Bl 2 18] 5 I 5
fAER 225 UE S b o R R &R A A

21.01

8
220.5-
HRF(P<0.01) G0 1 5 LS D AR F
BEER B FHERARY G, H R T S - mfﬂ sl
TR B EER, b FHERAR %, 545 & |
ST RN B SR, TR R AR =
5. ME 3 AILAE IR A RIATT 1 B AR & 1851
R FIUNBEE L0 1 Th i A, B L < his 180,=2" ¢ & 10 12 14 1§ 18 20
<R A T BRI bR 45 (ORI A R FE I 132 Node position
THRE LIRS R R 3, BRI 5 i e T ~ "

11557 fe ey , s BIMEAR U « il > 88 > B3 Fig.3 Changes of fat content at different nodes
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Table 4 The comparison of fat content at upper ,middle and lower layers of different soybean cultivars

S5 £ Fat content / %

Jh A Cultivar

SEY91E Mean/ %

¥ Upper rhs Middle T Lower
JGEE4: Yuanbaojin 18.85 cB 19.67 bAB 20.40 aA 19.64 bB
4561 % Jinyuan 1 19.75 bB 20.11 aA 20.69 aA 20.18 aA
4 7 5 Jinong 7 19.20 bB 20.74 aA 19.73 bB 19.89 aA
k45 Jilin 45 19.87 bB 20.85 aA 20.37 aA 20.37 aA

2.4 XEARTHNTFESEARSENXE
PRI (K 5) , LFE e R &5 E 1 R
FAE S R OO, fE R
B RFIEMI &t | SRR SEHRSEA L
PR E IR ARG, A rh R R SR R AR G

TSR RS A BUE AR B R IR ARG, 7
RN IR A G T AR 45 YR S R
R DAR AN R IR ARG, A P AR R T
K ME P AR B IEARG

RS KREFARPHHNFESEARSENEXREY

Table 5 Correlation coefficient between yield and

protein content of different soybean cultivars

547 Node position JGF 4 Yuanbaojin

437G 1 5 Jinyuan 1

A 7 5 Jinong 7 EH K45 Jilin 45

3 Upper -0.99** 0.62"
1R Middle 0.98" " -0.91"
B Lower -0.95** -0.98"

0.65" 0.99°"
. 0.93"* -0.93"*
0.90"* 0.65"

**P<0.01;*P<0.05, T,
**P<0.01;"P<0.05. The same below.

2.5 KEARRTHNFESEREENXR
SRR (K 6) , JLF B ™ i S IR 7 &

e DRGNS IE A OC, AErp T AR AR R

FASR; 0T 1 S0 i SR & B 7E b b R

x6 KEARTHMHTEE

SR IR O AR 7 SRR IR R
PR RO O, A HP B SR AR I O G, R BT
SR IR ARG ; b 45 A7 I S IR A A L AT
SR TR DG R R A G
S5iEMmESENEX R

Table 6 Correlation coefficient between yield and fat content in different node position of soybean

Fi{if Node position JLE 4 Yuanbaojin

476 1 %5 Jinyuan 1

AR 7 5 Jinong 7 Tk 45 Jilin 45

_F % Upper 0.98** 0.93%" -0.79" -0.96" *

F13 Middle -0.98*" 0.90** -0.98" " 0.62*

THEE Lower -0.95" " 0.90** 0.98 " * 0.65*

. s NG AR OB /DLW G = N
3 #Zig5itie

ARG 5T 2 B, AN [F) 45 3¢ > M R = 45 o7 1] 7=
AR LS, TRE I MM E&MEIT1 5
(7 B rh S ey, AT FR 45558 > Pk il Rl Ak 7 5 AN
R4S [ bR, X S M AR RS 4
R—FO ARSI MR G AT AL & A BAR D5 & it
WAEZR X5 Escalante £l Wilcox ' i oE 45 5
—3, AREI, TEEMEIC | SHER RS
i AR, PRI, T AR R AR, 1T R T e A
A, X5 Tawaha B45 5 & —F ™ &
TS MEMAS RS B, IR A e
I R X A5 E A RS — B

R ST [ AFRL ™ B 5 i A7 AR 22 57 o T

NN =

Ay AT R S 6] 5 2 S5 3 JR I, (] — AR 2% B 82 B
AEBIFREEANTR], ERROCIR ST, T AR IRE S , R

BT RIE R, AT B MAETT 1 SRRk
T R, bR AT AR, A R TR, BT LS R
HERIN EiRe . XMWl fes 4 MHRE R
FhEE3E T FFAEIUT PRSI A7 5652, oo
FAMETC 1 5N TREE T P Fl, R 7 5 A
TR 45 AT BREGJE A P R s O FR&GS 3E ~) 1  Af
TFAEMFE 2 T 8 rh il | b, S AT BR&S % ) M il o
BARAliV5 s i N N 1 R A 7 o/ R <o S VA
LU R g G 7 5 R Ry, B 1 R e A
%, e, T M oe 1 SRR & & A,
WA T SR A4S BYNRIT & PR
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Effect of Waterlogging on Characteristics of Soybean Cultivars Released in Dif-
ferent Years in Heilongjiang Province

ZHENG Wei'?, XI Tian-yi’, GUO Tai', WANG Zhi-xin', LI Can-dong', ZHANG Zhen-yu', LIU Jing-
qi' ,LIU Zhong-tang'

(1. Jiamusi Branch Academy of Heilongjiang Academy of Agricultural Sciences Jiamusi 154007 ; 2. Heilongjiang Academy of Agricultural Sciences Post-
doctoral Workstations, Harbin 150086, China; 3. Agronomy College, Northeast Agricultural University, Harbin 150030, China)

Abstract: In order to clear the genetic improvement tendency of anti-water-logging capacity of different years soybean varieties
in Heilongjiang Province, five representative major soybean cultivars bred in Heilongjiang Province from 1985 to 2010 were
used as test materials. The waterlogging treatment had been done in full-blossom period for 7 and 14 days respectively in order
to study the effect of plant morphology, root activity, physical signs and grain weight in pot experiment. The contrast was com-
mon water treatment. The results showed that the decrease percentage of plant height, plant leaf area, root volume, root su-
perficial area, root dry weight and the increase percentage of root/shoot ratio decreased firstly and then increased under water-
logging treatment 7 and 14 days. The decrease percentage of root activity decreased firstly and then increased. The decrease
percentage of leaf color and net photosynthetic rate decreased firstly and then increased. The increase percentage of malondial-
dehyde (MDA) also decreased firstly and then increased. The peroxidase (POD) and soluble sugar (SS) showed a opposite
trend. The decrease percentage of plant grain weight decreased firstly and then increased. Change percentage of all above
characters had reached a significant level or extremely significant level between different breed years. The change rule of plant
morphology, photosynthetic physiology, root activity and the leaf physical signs indicated that the anti-water-logging capacity of
different breed years soybean cultivars increased firstly and then decreased.

Keywords: Soybean; Different years; Anti-water-logging capacity; Genetic improvement
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